. Comparison between new EhV 1 construct used in this study and those used in previous study. (A) Differences in the construct design among the DF subcomplexes of EhV 1 and AviTag EhV 1 used in the previous study, and newly constructed EhV 1 used in this study. The previous EhV 1 construct has additional 7 amino acid residues (GSSGSSG) at the N-terminus of the D subunit and 12 amino acid residues (SGPSSGENLYFQ) at the C-terminus of the F subunit, after removal of Riken-His tags for purification. Another previous construct, AviTag EhV 1 has the AviTag which consists of 15 amino acid residues (GLNDIFEAQKIEWHE) inserted between Gly121 and Tyr122 of the D subunit for biotinylation. In the newly-constructed EhV 1 , Met1 of the D subunit was mutated to glycine to eliminate additional amino acid residues at the N-terminus, and Riken-His tag for purification of the F subunit was transferred from C-terminus to N-terminus to make the additional amino acid residues short. (B) SDS-PAGE of reconstituted EhV 1 . Lanes 1, 2, 3 correspond to marker, newly constructed EhV 1 , and the previous EhV 1 , respectively. The molecular masses of the A and B subunits are 65 and 51 kDa, respectively. Molecular masses of the D and F subunits are 24 and 12 kDa for new construct, and 25 and 13 kDa for the previous construct, respectively. (C) [ATP] dependences of rotation velocity of newly constructed EhV 1 (red, also shown in Fig. 2A ) and EhV 1 used in the previous study (orange) . The open circles and small filled circles show the average velocities and velocities of individual molecules, respectively. The curves indicate the fit with the Michaelis-Menten equation: V = V max ATP ×
[ATP] / (K m ATP + [ATP]). The V max ATP and K m ATP were 117 ± 3 rps (fitted parameter ± fitting error) and 43 ± 6 μM for new construct, and 107 ± 4 rps and 154 ± 33 μM for the previous construct. The k on ATP was estimated from 3 × V max ATP / K m ATP as 8.2 × 10 6 M −1 s −1 for new construct, and 2.2 × 10 6 M −1 s −1 for the previous construct. After ATP binding at 0°, following models are possible. (A) ATP is cleaved at 120° and ADP is released at 160°. (B) ATP is cleaved at 120° and ADP is released at 280°. For the models shown in A and B, Pi can be released at 120°, 240°, or 360°. (C) ATP is cleaved at 240° and ADP is released at 280°. In C, Pi can be released at 240° or 360°. (D) The crystal structure of EhV 1 which binds with two AMP-PNP molecules at the two catalytic sites among three (tight and bound sites, PDB ID: 3VR6). 
